Insulin inhibits changes in the phospholipid profiles in sciatic nerves from streptozocin-induced diabetic rats: a phosphorus-31 magnetic resonance study.
Sciatic nerve phospholipids obtained from insulin-treated streptozocin-induced diabetic, non-treated streptozocin-induced diabetic, and healthy, control male Sprague-Dawley rats after eighteen weeks of diabetes were studied by 31P NMR spectrometry. Eleven phospholipids resonances were identified as follows: Phosphatidic acid (Chemical shift, 0.30 ppm), dihydrosphingomyelin (0.13 ppm), ethanolamine plasmalogen (0.07 ppm), phosphatidylethanolamine (0.03 ppm), phosphatidylserine (-0.05 ppm), sphingomyelin (-0.09 ppm), lysophosphatidylcholine (-0.28 ppm), phosphatidylinositol (-0.30 ppm), alkylacylglycerophosphorylcholine (-0.78 ppm), choline plasmalogen (-0.80 ppm), and phosphatidylcholine (-0.84 ppm). Diabetic rats showed that phosphatidylcholine was significantly elevated (p < 0.05), and ethanolamine plasmalogen and choline plasmalogen were significantly lower when compared with both control and insulin treated rats. The choline ratio (choline-containing phospholipids over noncholine phospholipids) was significantly elevated in the diabetic group, when compared with both control and insulin-treated groups. The ethanolamine ratio (ethanolamine-containing phospholipids over nonethanolamine phospholipids) and the ratio of the ethanolamine ratio over the choline ratio, was significantly elevated in the control and the insulin-treated groups when compared with the diabetic group. The presence of phosphatidic acid and the significance in phosphatidylcholine and ethanolamine plasmalogen, suggested that insulin had a role in the phosphatidylcholine metabolism in the rat nerve.